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l elemetric observation platform 
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The invention relates to a system for performing telemetric measurements 
Telemetric measurements are used for m situ measurements of various 
parameters. By relaying the measurement data through telemetiy, me mftastruchrre necessary 
for performntg the measurements is significantly simplified. However, even in this situation 
the need for a measuring probe with communication equipment continues to exist. If many 
measurements are required, the cost of fire measuring equipment is substantial, especiaUy if 
measurements in various locations and/or at substantially tire same instant are required 

It is an object of the invention to provide an unproved system for telemetric 
measurements, and in particular a system that can be operated with less resources while 
maintaining the required measurement performance. 

This object is achieved with a system according to claim 1 . By using many 
communication devices, such aa cell phones, as a telemetric observation platform the 
number of potential measurement devices is very large. By using the infrastructure of the 
mobile communications network already in place, the coste for transmitting measurement 
data can be significantly reduced. 

The invention further relates to a method for paying for measurements 
performed m a mobile communication network setting. By awarding credits for 
measurements made by tire phone of a user, for instence by a lump sum reduction of me 
briled costs or a reduced rate, users will have an incentive to apply to me scheme, and to 
make more efforts to enable their phone to make the measurements when required. This will 
morease the effectiveness of the measurement system according to the invention 



Particularly advantageous elaborations of the invention are set forth in the 
dependent claims. Rnther objecte, elaborations, modifications, effecte and details of me 
inv<mtion appear from the following description, in which reference is made to the drawing 
in which: &3 

Fig. 1 shows schematically a cellular communication network according to the 

invention, and 
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Fig. 2 shows schematically a cellular telephone according to the invention. 



In Fig. 1 a cellular communication network 1 is shown, with a plurality of 
adjacent hexagonal cells 10 that each represent the reach of a transmitting tower of a base 
station in the center of the cell. The network is further provided with a Mobile Telephone 
Switching Office (MTSO) that coordinates all communications within the cells and between 
other MTSOs of other sections of the communication network. The MTSO keeps track of the 
location of a mobile phone that is present within the reach of the network in a database stored 
within the MTSO. Typically, the MTSO is implemented in software on a computer system. 
For identification of the mobile telephone, the MTSO stores the Electronic Serial Number 
(ESN) of the telephone, the Mobile Identification Number (MIN) associated with the 
telephone number belonging to the telephone, and the System Identification Code (SID) 
associated with the communications service provider. For each mobile telephone, its position 
is at least known with an accuracy of the size of the cells used; if the telephones are equipped 
with a geographic positioning system (example is Global Positioning System (GPS)), the 
location of a telephone is known even more accurately. Information with respect to 
subscriber data such as identification data, and billing data is stored in database form in the 
MTSO. 

According to the invention, a cell phone 100 is provided with a sensor 1 10 and 
a sensor control unit 120, see fig. 2. The sensor 1 10 is adapted to perform a measurement, in 
that it is capable to convert a measured variable into a measurement signal. Non limiting 
examples of such a sensor are a temperature sensor, an air pressure sensor, an air pollution 
sensor, a humidity sensor, and a speed sensor. The sensor control unit 120 is adapted to 
initiate a measurement by reading and storing a measurement signal fiom the sensor 1 10. For 
storing measurement data the sensor control unit is provided with a memory. Furthermore, 
the sensor control unit is adapted to send measurement data using the communication device 
to a server. In particular, the control unit is equipped to include the measurement data in data 
communication stream such as for example telephone conversation data. Methods of 
including a one or more signals in a main signals are known in the art, both for analogue or 
digital signals. Corresponding methods of decoding encoded signals are equally well known. 
Measurement data can include for example one or more measurement signals, time stamps, 
location data, and user identification data. 
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According to the invention is provided a server SRV (see Fig. 1), for example being 

.mp.ernen.ed in a compute system, mat is adapted ,o receive measurement information from 
the cell phone, To mis end, the server SRV can be communicatively connected to the 
MTSO, or be connected to the network through other means. To receive a measurement 
measurement date tha, has been included in a communication stream has to be detected Ind 
decode* The detection and decoding has to be performed according to the encoding method 
used, and can therefore include operations such as filtering and demultiplexing. Decoded 
measurements are subsequently processed for ftrrther uae, by for example storing the data in a 
database or outputting it as a data stream. 

The system according to the invention can be used in various ways. A number 
of non limiting examples are referred to hereinafter. 

In a first embodiment of tile invention, the mobile communication devices are 
programmed to make a measurement, for exampie air pressure, on predetermined point in 
time forinstence 12:00 AM, and store me infonnation wiflun the sensor conti.1 unit Whena 
mobile communication device uses the networic to establish a connection, the sensor control 
urn. sends out the measurement date (preferably including me position of me communication 
device a. me time of me measurement) so that tire server can collect the data. As a result 
measurement data of many communication devices can be gather, giving many date point 
for, in tins example the ah pressure, on a specific point in time at a specified location 

In another embodiment the sensor control units are programmed to take a 
measurement when toe device they are associated with reach a predetermined location The 
location can be specified in terns of a absolute position (such as GPS coordinates) or a 
network related position, such as a cell. When tile communication device reaches the 
location, me sensor control unit makes a measurement and stores it In subsequent 
communication, die data is transferred to tire server. !n this way date for a specific location 
can be gathered. In a variation on the location triggered measurement, tire communication 
devtce can be provided with sensors mat detect trigger signals by external source, for 
example a radio beacon. 

In a further embodiment of the invention, me server is provided with means to 
insteuc, specific sensor control units to perform a measurement and to send me results to me 
server. Preferably only inactions are send to communication devices ma, are actively 
communicating, so that tire institutions and tire measurements can be send in real time In 
tins embodiment of me invention, real time measurements can be performed over a target 
number of measurement locations. Additionally, sensor control units can be selected 
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according to their location, so that real time measurements can be obtained from a specific 
location or area. 

The sensor control unit can be arranged to perform a measurement based on 
several triggers. For example, the proximity to a specific location triggers a measurement. 
5 The detection of the location can be made by the phone itself, based on a pre-programmed 
location and GPS measurements made by the phone. Also the phone can receive a trigger 
signal from an external source present at the location, such as a transmitter. 

In a further aspect of the invention, the subscriber to the telecommunication 
network can receive credits for supplying measurements. In case a measurement is 

1 0 successfully transferred to the server, a credit can be awarded to the user of the phone. This 
credit can be for example in the form of a reduction in the costs of the connection made. The 
credits awarded can be stored in a user data base, for example one present in the server. 
Although in the above-mentioned examples a cell phone is used, is the invention not limited 
to a cell phone. The invention can be used with any mobile communication device, such as a 

1 5 personal digital assistant, that is provided with communication equipment to communicate 
over a cellular communication network. 

The actual sensor used need not be an integral part of the communication 
device as such. The sensor can also be releasably connectable to the communication device. 
In particular a sensor provided in a vehicle, such as a car, can be connected to a 

20 communication device according to the invention. The vehicle sensors include temperature 
and speed sensors. In one specific embodiment vehicle speed can be measured, the 
measurement being triggered by the proximity to a specific measurement point, like a point 
where traffic jams are common. Data acquired in this way can be used for traffic control 
purposes. 
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1 . System for performing telemetric measurements, comprising 

- a plurality of mobile communication devices (100), 

- each communication device (100) being provided with at least one sensor 
(110) and a sensor control section (120) for performing measurements, 

- a cellular communication network structure (1) for said mobile 
communication devices, 

- a server (SRV) provided with communication means for receiving 
measurement data from said plurality of mobile communication devices (100), and for 
sending measurement instructions to respective sensor control sections (120) of said mobile 
communication devices (100). 



2. 



System according to claim 1, wherein the sensor control sections (120) 



are 



programmable by the server (SRV). 



3. System according to claim 1 or 2, wherein the sensor control sections (120) 
are arranged to perform a measurement on a predetermined point in time. 

4. System according to any of the preceding claims, wherein the sensor control 
sections (120) are arranged to perform a measurement in response to instructions received 
from the server (SRV). 

5. System according to any of the preceding claims, wherein the sensor control 
sections (120) are arranged to transmit measurement results when the respective mobile 
communication device (1 00) has established a connection over the network (1). 

6. Mobile communication device for use in a system according to any of the 
preceding claims, comprising a communication section for communication over a cellular 
communications network, and at least one sensor and a sensor control section for performing 
measurements. 
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7 - Method for performing telemetric measurements, comprising 

- instructing a sensor control section (120) of a mobile communication device 
(100) to perform a measurement, and 

- retrieving a measurement result from a mobile communication device (1 00) 
through a cellular communication network (1). 



8 - Method according to claim 7, wherein the instruction for performing a 

measurement is at least based on the position of the respective mobile communication device 
10 (100) within the cellular communication network (1 ). 

9. Method according to claim 7 or 8, wherein the retrieval of the measurement 
data is performed when the respective mobile communication device (100) is engaged in 
communication over the cellular communication network (1). 

15 

1 0. Method according to claim 9, wherein the measurement data is encoded in the 
communication signal. 

1 1 . Method for billing communication costs within a cellular communication 
20 network comprising awarding credit towards the billing information of a subscriber to a 

network communication service on receipt through the communication network of 
measurement data performed by a mobile communication device (100) associated with the 
subscriber. 
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ABSTRACT: 





System for performing telemetric measurements, comprising a plurality of 



mobile communication devices (100), each communication device (100) being provided with 
at least one sensor (110) and a sensor control section (120) for performing measurements, a 
cellular communication network structure for the mobile communication devices, a server 
5 provided with communication means for receiving measurement data from the plurality of 
mobile communication devices (100), and for sending measurement instructions to respective 
sensor control sections (120) of the mobile communication devices (100) wherein the sensor 
control sections (120) are programmable by the server. 
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